Se NMR spectra were referenced externally against 85% H 3 PO 4 (δ = 0 ppm) and PhSeSePh (δ = 463 ppm), respectively. The chemical shift (δ) and coupling constant (J) are reported in parts per million and hertz. The NMR spectra were recorded at ambient temperature. ESI-mass spectra were recorded on a Fison Quattro Bio-Q (Fisons Instruments, VG Biotech, UK). UV−visible absorption spectra were measured on a PerkinElmer Lambda 750 spectrophotometer using quartz cells with path length of 1 cm recording in the 250−750 nm region. Emission spectra were recorded on a Cary Eclipse B10 fluorescence spectrophotometer.
Safety note

5
Selenium and its derivatives are toxic! These materials should be handled with caution. C for 1 h. Black residue was filtered off, which was washed with methanol (10 x 2 mL) and then finally with CHCl 3 (10 x 2 mL) until getting clear solution. The black precipitate was re-dispersed in MeOH under sonication for 3 h, and then centrifuged to separate solution of MeOH and solid. The solid was dried under vacuum to obtain black particles of copper selenides (0.048 g, 77%).
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X-ray Crystallography. Single crystals suitable for X-ray diffraction were grown by diffusing hexane into a CHCl 3 solution of the compounds. Crystals were mounted on the tip of glass fibers with epoxy resin. X-ray diffraction analyses of the crystals were performed with a Bruker APEX-II CCD diffractometer (Mo-Kα radiation, λ = 0.71073 Å). Absorption corrections for the area detector were performed by using the SADABS program. 22 Structures were solved by direct methods and refined by least-squares methods on Figure   S1 -S4). In a similar way, the presence of hydride in the reduced products 4 H and 5 H of 2 H and 3 H , respectively, was also defined at δ 3.32 and 3.21 ppm ( Figure S5-S8 27 Since similar results in the positive ESI-mass spectrum were also identified on their sulfur analogues, 27 these provide an important lesson:
the formulation of a molecular composition by using the mass spectrometry must be very cautious not to assign an adduct ion as the actual composition of a species, which is indeed neutral. The molecular formulas of these compounds were also corroborated with their elemental analysis data and indeed the accuracy can be improved with the association of solvent molecules, which were used for purification during the synthesis. tetrahedron, to generate a tetracapped tetrahedron (Figure 2 ). The solid-state structure of 2 H shows that eight copper atom are assembled in a tetracapped tetrahedral cage via supporting of six diselenocarbamates ligands in tetrametallic tetraconnective (µ 2 -Se;
18 µ 2 -Se) mode, where all the twelve selenium elements constitute a distorted icosahedral array (Figure 2a, b . Thus, the solid state structure reveals a tricapped tetrahedral copper skeleton, which is also inscribed inside an icosahedron of 12 Se atoms from six diselenocarbamates ligands and reveals the first reported tricapped tetrahedral Cu 7 cluster inscribed within a Se 12 icosahedron (Figure 3a, b) . 15a The tetrahedron unit is constituted by Cu4, Cu3(A-B), and Cu3E atoms (abbreviated as Cu v ), and capping unit have three copper Cu1, Cu1C, and Cu1D (abbreviated as Cu cap ) atoms (Figure 3c ).
Therefore, one triangle (Cu3A, Cu3B, and Cu3E atoms) out of four triangles of a tetrahedron is not capped by a copper atom and due to the lack of one capping Cu atom, the coordination patterns of diselenocarbamate ligands in this cluster differs from those of 2 H Cu) 3 {S 2 C(aza-15-crown-5)} 6 ] complex the coordination mode of aza-15-crown-5-dtc ligands was found slight different due to the three-fold elongation of tetrahedron unit, where only two ligands achieve a tetrametallic−tetraconnective (µ 2 -S; µ 2 -S) bonding mode and the rest of four dtc ligands exhibit in a trimetallic, triconnective (µ 2 -S; µ 1 -S) bonding mode. 27 The average of Cu v ···Cu v distances (2.888(8) Å) are slightly longer than the sum of the van der Waals radii for two copper atoms, 2.8 Å, whereas, the average of Table 3 . The spectral characteristics for both complexes are almost identical and only those of complex 2 H are depicted in Figure 4 . An intense absorption band for both complexes 2 H and 3 H appeared at 292 (ε = 43000 cm −1 M −1 ) and 290 (ε = 49000 cm
) nm, respectively, characteristic of ligand-centered transitions. 35 Additionally, a less intense absorption peak is also detected at 367 (ε = 23000 cm −1 M −1 ) and 362 (ε = (24000) cm −1 M −1 ) nm, which can be reasonably assigned as the metal to ligand charge transfer (MLCT) transition due to the presence of an almost identical pattern of their dithiocarbamates analogous. 27 These compounds exhibit an orange emission in both the solid state and solution under UV−irradiation at 77 K. In the frozen state (CH 2 Cl 2 ) of 2 H , the emission band is centered at 606 nm (Figure 4c ), which is red-shifted about ~36 nm compared to the emission from the solid state (570 nm). Similar observations can also be realized in the liquid frozen state (CH 2 Cl 2 ) of 3 H as shown in Table 3 . To the best of knowledge these are the only reports on the emissive properties of any copper(I) diselenocarbamate complexes. However, the photochemistry of Cu(II) diselenocarbamates in various solvents has been well established. pattern exhibits the diffraction peaks at 26.4, 28.1, 31.1, 46.1, 50.0, and 56.6, corresponding to (101) , (102), (006), (110), (108), and (116) 
Conclusions
Hydride-centered hepta-and octa-nuclear (air and moisture stable) and tetranuclear (air 
